Combined Tlr2 and Tlr4 deficiency increases radiation-induced pulmonary fibrosis in mice.
To determine whether Toll-like receptor 2 or 4 genotype alters the lung response to irradiation in C57BL/6 mice using a model developing a phenotype that resembles radiotherapy-induced fibrosis in both histological characteristics and onset post-treatment. The pulmonary phenotype of C57BL/6 mice deficient in each or both of these genes was assessed after an 18-Gy single dose to the thoracic cavity by survival time postirradiation, bronchoalveolar lavage cell differential, histological evidence of alveolitis and fibrosis, and gene expression levels, and compared with that of wild-type mice. The lung phenotype of Tlr4-deficient and Tlr2-deficient mice did not differ from that of wild-type mice in terms of survival time postirradiation, or by histological evidence of alveolitis or fibrosis. In contrast, mice deficient in both receptors developed respiratory distress at an earlier time than did wild-type mice and presented an enhanced fibrotic response (13.5% vs. 5.8% of the lung by image analysis of histological sections, p < 0.001). No differences in bronchoalveolar cell differential counts, nor in numbers of apoptotic cells in the lung as detected through active caspase-3 staining, were evident among the irradiated mice grouped by Tlr genotype. Gene expression analysis of lung tissue revealed that Tlr2,4-deficient mice have increased levels of hyaluronidase 2 compared with both wild-type mice and mice lacking either Tlr2 or Tlr4. We conclude that a combined deficiency in both Tlr2 and Tlr4, but not Tlr2 or Tlr4 alone, leads to enhanced radiation-induced fibrosis in the C57BL/6 mouse model.